Norway has two major problems. First, an enormous budget surplus, resulting from petroleum exports, which economists say could overheat the Norwegian economy if it were to be reinvested on the Norwegian mainland. Second, the dependence on the petroleum sector for continued economic growth. There is consensus that new industry needs to be developed in order to maintain Norwegians' standard of living when the petroleum revenues start dwindling. This paper argues that these problems might be ameliorated through solving a third problem, namely Norwegian industry's need to meet its obligations under the Kyoto Protocol. This, it argues, could be done in a manner that would stimulate creativity and new strategies among both greenhouse gas (GHG) emitters; the financial community; and new renewable energy (NRE) companies in Norway and key non-Annex 1 countries alike.
INTRODUCTION
The central argument of this paper is that Norwegian government and business should consider joining their counterparts in key non-Annex-1 countries in NRE innovation partnerships to co-commercialise small-scale NRE technologies 1 in order to meet Norway's Kyoto commitments. The partnership projects could be financed through a new public-private carbon fund whose liquidity would be ensured by i) stimulating Norwegian companies to diversify the risk related to their emissions reductions efforts through investing in this fund to obtain necessary credits, and ii) reinvesting parts of the Petroleum Fund.
The paper suggests the organisational setup of such NRE innovation partnerships. It also presents a number of arguments for why such partnerships could stimulate GHG emissions, innovation and economic development both in host countries and Norway.
A BRIDGE OVER TROUBLED OIL
There are a number of attractive features of NRE innovation partnerships between Norway and selected non-Annex 1 countries. Such partnerships may contribute towards solving the problem of building new, clean, energy-efficient and knowledge-intensive Norwegian export industry while not overheating the Norwegian economy. Mainly because it is the second largest oil and gas exporter in the World, Norway has had substantial budget surpluses since the mid-1990s. Fearing the Norwegian economy would be overheated if the revenues were invested domestically, the Norwegian Parliament has decided that the bulk of this money be transferred to a Petroleum Fund that can only invest outside Norway. This fund was currently about 85 billion USD in April, but is set to more than double in a few years' time. Critics of this solution have highlighted the need to build new Norwegian industry that can secure continued economic growth after the petroleum era. They say the Petroleum Fund bereaves emerging Norwegian industry of necessary capital to grow internationally, and funds its competitors in other countries. This, they argue, slows the development towards a Norwegian industrial structure that is more knowledge-intensive and less energy-intensive.
A public-private carbon fund can help bridge these differences, by making it possible to strengthen existing as well as emerging Norwegian industries by investing petroleum revenues outside Norway. This could be done by channelling a certain percentage of the Petroleum Fund's profits to a new fund that invests in innovation partnerships involving new renewable energy companies in Non-Annex-1 countries as well as their counterparts from Norway and other Annex 1 countries (the private part of the funding will be discussed below).
The volume of such a fund would be too limited to satisfy requirements for the diversion of risk if it were only to concentrate on Norwegian companies. Furthermore, relatively few Norwegian companies operate in this field so far, and their capacity for international operations is limited. Allowing non-Norwegian companies to participate would probably also improve the fund's legitimacy. Finally, the European Free Trade Agreement's (EFTA) Surveillance Authority (ESA) could easily interpret this as giving special privileges to Norwegian industry. Although the carbon fund cannot be directed at Norwegian investments only, a carbon fund established in Norway would make it much simpler for Norwegian NRE industry to obtain financing for projects it conducts in co-operation with partners in nonAnnex 1 countries.
If Norwegian companies whose projects are financed by the fund invest their project profits in Norway, this would contribute to the overheating of the Norwegian economy. However, this problem might partly be solved through a strategy inspired by the one Norwegian authorities used towards foreign petroleum companies investing in projects on the Norwegian continental shelf in the period 1979-1991 (the so-called "Technology Agreements", or "Goodwill Agreements", see e.g. [1, 2] ). Companies participating in projects financed by the carbon fund would have to agree to invest a certain percentage (at least 50 per cent) of both initial carbon funding and subsequent sales revenue in R&D in the host country, in return for very low taxes and fees and no extra costs placed on exports to Norway. This would not only secure the transfer of Norwegian companies' competencies to their host country counterparts -and vice versa -but also minimise the risk of overheating the Norwegian economy. This could be further secured by demanding that the local operations be registered in the host country. Then, investment in production facilities, labour etc. would be under host country rather than Norwegian economic jurisdiction.
THE CASE FOR A CARBON FUND: OTHER ARGUMENTS
Apart from building an environmentally friendly, knowledge-based Norwegian export industry without overheating the Norwegian economy, the NRE innovation partnership strategy also provides a number of other significant benefits -both for Annex 1 countries like Norway, host countries, and the global combat against climate change.
Supporting existing Norwegian industry
NRE innovation partnerships may provide a legitimate, low-risk and low-cost way for Norwegian and other Annex 1 companies of meeting their emissions reductions obligations. In mid-June 2002, the Norwegian Parliament accepted the Government's proposal to establish a domestic GHG emissions trading scheme in the period [2005] [2006] [2007] in sectors that are currently not charged for their CO2 emissions, equalling about a third of Norway's GHG emissions [see e.g. 3, 4, 5, 6, 7] . In 2008, the domestic cap-and-trade system is to be extended to the sectors that are currently subject to a CO 2 tax, and the cap of the system will be decided by Norway's Kyoto commitment (Norway is allowed to increase its GHG emissions by 1% from 1990 levels). As opposed to the proposal for an EU emissions trading scheme, companies can also use credits from e.g. the Clean Development Mechanism (CDM) to offset emissions.
Norway's industry consumes more energy and raw materials than most other Annex 1 countries' industries. However, the operations of the companies likely to be targeted under the above-mentioned GHG trading system are often less harmful for the climate than their competitors', and the costs of in-house emissions reductions subsequently higher. These companies could therefore be interested in using the Kyoto mechanisms to fulfil their emissions reductions obligations while staying competitive. They will probably also be looking to diversify risk and minimise transaction costs associated with reducing emissions. One way of achieving this could be that these companies transfer capital to the public-private carbon fund, which invests in projects yielding GHG emissions reductions. The fund will be financially solid, as it is partly government-financed. It will build up competence on the project types in which it invests, and it will invest in several different projects to diversify risk. The fund rather than the fundraisers will have the direct contact with project developers. The abatement costs will probably be low as well. The right to emit 1 tonne of CO2 equivalent emissions (tCO2e) can be bought for 2-4,5 USD/tCO2e in existing international carbon markets. This is lower than projected costs for Norwegian companies wishing to reduce emissions domestically. International carbon prices might drop further towards 2008.
Furthermore, GHG-intensive Norwegian industry -notably the processing industry -may have more trouble locating cheap domestic emissions reductions opportunities than many of its competitors. Possibilities for reducing emissions from its own operations so far seem rather limited [3] . Electric power is produced from cheap, clean hydropower. 2 Thus, GHG-intensive Norwegian industry cannot invest in cheap incremental reductions in coal power plants. As a growing number of sectors have been charged for their emissions of CO2 since 1991, many cheap abatement measures in these sectors are therefore already implemented.
Making legitimate emissions reductions
The processing industry -joined by the Labour party, now experiencing a rare period in opposition -has questioned the environmental integrity of investing in cheap CDM projects abroad to reduce GHG emissions. Admittedly, some might raise their eyebrows if the industry were to insist on obtaining all its reductions through buying "hot air" (excess allowances) from Russia or Ukraine. However, let us say the processing industry makes all its reductions through investments in the proposed carbon fund. The chance that such initiatives are not sustainable is probably smaller than what would be the case for voluntary initiatives in the Norwegian processing industry. Climate projects in non-Annex 1 countries stimulate cleaner development. They reduce no less emissions as the same measures conducted in Norway. As the climate problem is global, reducing emissions has the same effect in Harare as in Helsinki. It is hard to see why it is problematic that projects in non-Annex 1 countries yield cheap reductions. If so, it means that such projects can compete with investments in emissions reductions in Annex 1 countries. Nothing is better. Thus, through the CDM, industry could make its reductions in a very legitimate manner, for a lower price: 2-4,5 USD/tCO2e.
Developing clean, knowledge-intensive Norwegian industries
NRE innovation partnerships may stimulate the development of Norwegian competence on carbon funds and on the development and commercialisation of selected new renewable energy technologies; both would be valuable contributions to the global efforts to reduce greenhouse gas emissions as well. Much of the NRE competence could be gained from the non-Annex 1 countries selected; they might have more experience in technology development and diffusion than do the Norwegians.
Creating technological niches
NRE partnerships would create technological niches with predictable and long-term framework conditions for Norwegian and host country companies co-commercialising new renewable energy technology, e.g. the period to 2012 (and possibly beyond). While Norway contributes a larger share of its GDP to development aid than almost any other country in the World, the use of these funds has not been guided by any particular energy innovation strategy. Developing NRE innovation partnerships may be a step towards utilising development aid as a technological niche where selected technologies are allowed to develop in relative protection from market pressures, often at locations where the willingness to pay for NRE technology solutions is high, while maintaining the key objectives of such aid. Consequently, producers can cut costs, due to organisational learning and economies of scale.
Enabling market access in host countries
NRE partnerships could help NRE companies from Annex 1 countries gain a foothold in nonAnnex 1 countries' growing markets. Planning procedures and local opposition slows the deployment of such technologies in Annex 1 countries. Furthermore, markets for such technologies are projected to rise in non-Annex 1 countries, as they are currently on the verge of an explosive development of energy infrastructure. As many key non-Annex 1 countries have considerable experience in the production of NRE equipment, and their labour costs are much lower than countries like Norway, there are good reasons for establishing production facilities there instead of for example in Norway. Nevertheless, knowledge-intensive employment (administration, marketing, strategy etc.) related to the partnership would most probably grow in Norway as well, especially because the funding would come from Norway.
Stimulating commercialisation in host country
NRE partnerships would stimulate NRE commercialisation in the non-Annex 1 countries selected. As mentioned above, many such countries have an existing R&D community and industrial base. However, they may lack the capital and knowledge of export markets necessary to gain market shares outside their home market. When this is the case, NRE innovation partnership could provide a channel to new markets.
Signalling moral responsibility, improving legitimacy
Reinvesting parts of Norway's Petroleum Fund in a fund investing in NRE partnership projects would signal that Norway acknowledges its particular moral responsibility in reducing greenhouse gas emissions, due to the fact that the economic welfare of its citizens is based on a result of indirect exports of greenhouse gases to other countries. Norway not only gets the revenue from extracting and exporting these natural resources, but also avoids most of the environmental hazards (other than global warming) occurring through their lifecycle, as its own energy consumption is mainly based on electricity from hydropower.
Establishing such a new fund would also improve the domestic legitimacy of the Petroleum Fund. Apart from the moral aspects mentioned above, the fund has also spurred a lot of critical press coverage due to its investments in nuclear power technology companies, weapons industries, and tobacco companies.
Improving further climate negotiations with non-Annex 1 countries
Related to the preceding argument, the innovation partnership strategy could potentially stimulate even more constructive negotiations with non-Annex 1 countries on the participation in a possible global GHG reduction regime from the second commitment period under the Kyoto Protocol (2013 onwards). The need for transfer of climate-friendly technologies has been a key requirement from non-Annex 1 countries in the climate negotiations so far. While this claim is legitimate, the requirement that Annex 1 countries let go of their patents is unrealistic. The closest one could get towards accommodating arguments that do not take private ownership into account, may be an innovation partnership strategy resembling the one suggested in this paper.
Supporting small-scale NRE CDM projects
A carbon fund supporting NRE partnership will strengthen the role of small-scale new renewable energy projects in the CDM. The project-based Kyoto mechanisms require the project developer to document that the project actually reduces emissions more than what would have been the case if the project had not been implemented. This is much more demanding for NRE technology companies than, say, coal power companies. The latter has considerable administrative capacity, and has few difficulties documenting that emissions from its own coal-fired power plant go down when an inefficient boiler is replaced with a more efficient one. A solar energy company typically has few, overworked employees. They have limited capacity to engage in trying to convince an independent auditors and the CDM EB that people in the village that has invested in their project will actually replace their kerosene, diesel aggregates and paraffin with power from solar PV panels.
CONCLUDING REMARKS
The Petroleum Fund currently operates according to financial, and not political, objectives. There are several examples of unsuccessful petroleum funds where financial and political objectives are not clearly separated. If the fund proposed in this paper is established, it should have clear political objectives that should be given more emphasis than the financial ones. The Petroleum Fund, on the other hand, should maintain its strictly financial focus. This paper has proposed that parts of the profits from Norway's Petroleum Fund be invested in a new public-private carbon fund with the clear political objective of financing small-scale new renewable energy projects in non-Annex 1 countries. Similarly, Norwegian companies that need to reduce their GHG emissions under Norway's domestic emissions trading regime could do so by contributing to this fund. This would improve the Petroleum Fund's image, stimulate Norway's emerging energy technology companies, and give established Norwegian industry a low-risk, low-cost and legitimate way of reducing their emissions. The Norwegian economy would not be less overheated -and so would the globe.
